Correlation between mouse skin inflammation induced by arachidonic acid and eicosanoid synthesis.
We and others have shown that arachidonic acid (AA), when applied topically to ear surfaces, causes an intense acute inflammatory reaction within minutes (as measured by ear thickness). In this study, we have investigated the cellular and biochemical changes associated with this phenomenon and have attempted to correlate these changes with the induction of inflammation. Measurement of vascular permeability by the accumulation of [125I]albumin showed that significant plasma exudation was observed at 15 min in AA-treated ears. Furthermore, the increase in [125I]albumin was time related and was nearly 10-fold greater than control at 1 h. No time-related change in plasma exudation was observed with control ears. Measurement of LTC4 by radioimmunoassay showed that there was a significant increase in LTC4 synthesis at 15 min after AA treatment. Maximal LTC4 synthesis occurred at 15 min and subsequently decreased to 30% of peak level at 30 min. Histological examination and myeloperoxidase measurement indicated that few neutrophils were present at these early time points and suggested that cells other than neutrophils are contributing to LTC4 synthesis. Ear thickness, [125I]albumin accumulation and leukotriene C4 (LTC4) synthesis in AA-treated ears were reduced significantly by topically administered mixed lipoxygenase (LO) and cyclooxygenase inhibitors such as BW755C and phenidone. Therefore, we suggest that AA-induced ear inflammation is a suitable screen for detecting LO inhibitors in vivo.